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(54) Decoder for compressed and multiplexed video and audio data 



(57) An apparatus for filtering TS packets multi- 
plexed with a plurality of programs and sending the fil- 
tered packets to decoders (8, 10. 207. 208). A packet 
landing buffer is provided in a RAM (7) used for a micro- 
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Descripti n 



BACKGROUND OF THE INVENTION 



The present invention relates to decoding video and audio data which are multiplexed after compression coding, 
and more particularly to a receiver/decoder for receiving video and audio data compression encoded by high efficiency 
coding means and decoding the received encoded data. 

In order to reduce a transmissionVrecord cost of a large amount of video data, the video data is compression 
encoded by high efficiency coding means which removes redundancy and thereafter the data is transmitted or 
recorded An example of high efficiency coding means is the well known MPEG method standardized by 
ISO/SC29/WG11. In the MPEG method, an encoded data multiplexing method as well as the video and audio data 
encoding method are standardized as MPEG/Systems. 

In the fields of broadcasting and communications, in recent years, redundancy of moving picture video data is 
removed to compress the video data which is then transmitted in the form of digital signals. For video data compression, 
discrete cosine transformation (DCT) and motion compensation prediction coding such as one stipulated in MPEG 
specrt ications are generally performed. With high compression ratio of video data, a plurality of broadcast programs can 
be transmitted in a multplex manner over a single transmission channel. A program means a set of video data and its 

associated audio and/or text data miTO _ _ _ 

Multiplexing of a plurality of programs according to the MPEG specifications is stipulated in ITU-T Rec. H.222.0. 
ISO/1EC13818-1. 1994 (E), "Information Technology - Generic Coding of Moving Pictures and Associated Audio - Part 
1 • Systems', pp. 9-21 , wherein it is described that a transport stream (hereinafter abbreviated as TS) packet is used for 
such multiplexing which has a fixed length of 1 88 bytes. The structure of an apparatus called a set top box is shown in 
the block diagram of Fig. 2. This apparatus separates TS packets formed in accordance with the MPEG specifications 
and supplied from a broadcast station or the like, and supplies them to a video decoder and an audio decoder to output 
decoded video and audio signals. Conventional techniques will be described with reference to Fig. 2. 

A tuner 1 selects data of one channel transmitted from a communications medium such as a CATV and a commu- 
nications satellite and supplies the selected channel data to a demodulator 2. The demodulator 2 demodulates the 
channel data which was channel encoded by QAM, QPSK. or the like, performs an error correction process by using 
redundancy codes, and supplies the processed data to a demultiplexer 3. The processed data is a bit stream data of 
the TS packet format which is shown in Figs. 3A and 3B. The formats are classified into two types shown in Figs. 3A 
and 3B according to the contents of a TS packet. The format shown in Fig. 3A is used for transmitting program ele- 
ments including video data, audio data, text data such as teletext, and other data. Each TS packet of 1 88 bytes is con- 
stituted by a transport stream header (abbreviated as TS header) and a payload containing elements described above. 
The TS header always contains a packet ID (abbreviated as PID) representative of the attribute of the TS packet, and 
sometimes contains a program clock reference (abbreviated as PCR) which is time information used for a decoder to 
recover a system clock used as a time reference when each element was encoded. The payload is part of a packetized 
lementary stream (PES). The PES packet is a variable length packet constituting an element unit determined by each 
el mem the type of data storage media, and the like. The PES packet is constituted by data of each element and a PES 
header The PES header includes a stream ID for describing the element contents, time stamp information (PTS) for 
describing a PES packet length and a time when the element is displayed, and other pieces of information. The element 
unit designated by PTS is called an access unit. For example, one picture is the unit for video data, and one frame is 
the unrt for audio data. The format shown in Fig. 3B is used for program specific information (abbreviated as PSI) which 
is additional information used for the system control. The payload of the TS packet is part of PSI described in units of 
sections Each section is constituted by a section header, PSI. and cyclic redundancy check (CRC) used for error cor- 
rection The section header indicates the attribute of the succeeding PSI and a section length. PSI is structured hierar- 
chically and contains information necessary for the system control, such as program association table (PAT) descrbing 
program information (specifically, PID of PMT to be described later) contained in bit stream data transmitted as TS, and 
a program map table (PMT) describing a correspondence between the element and PID in each program. The demul- 
tiplexer 3 shown in Fig. 2 receives a TS packet, and supplies PSI data via a data bus to a system decode buffer allo- 
cated in a RAM 7. and video and audio data which are elements constituting a program selected by a user, respectively 
to a video decoder 8 and an audio decoder 1 0. The demultiplexer 3 samples time information from the header of the TS 
packet containing PCR. and supplies control signals to a clock generator 4 to recover the system clock. A microproces- 
sor 12 decodes the contents of PSI data sent to the system decode buffer in RAM 7 and stores the results in a system 
decode buffer 73 in RAM 7 in the data format usable by system control software programs. Software programs are gen- 
erally stored in the same RAM or in a dedicated ROM. The work area of software programs is generally developed in 
RAM 72 In response to an instruction entered by a user via a user interface unit 13. the microprocessor 12 supplies 
PID which is used for deriving the TS packet of a program, to the demultiplexer 3. by using the decoded PSI data, and 
also supplies a control signal which is used for selecting the program, to the tuner 1. The video decoder 8 and audio 
decoder 10 decode the video and audio data in cooperation with a video decode buffer 9 and an audio decode buffer 
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1 1 . Data transmission speed on a transport channel is different from the bit rate used when each element was encoded, 
because of multiplexing of programs. Therefore, rf data is supplied at the data transmission speed directly to the video 
decoder 8 and audio decoder 1 0, the video decode buffer 9 and audio decode buffer 1 1 may locally overflow or under- 
flow and video and audio outputs are disturbed, It is therefore necessary to insert packet transport buffers 5 and 6 
5 between the demultiplexer and decoders to convert the bit rates in accordance with th capacities of the decoder buff- 
ers, and thereafter to supply element data to the video decoder 8 and audio decoder 1 0. Multiplexing according to the 
MPEG specifications assume that a packet transport buffer having a capacity of 512 bytes per each element is pro- 
vided. 

The present inventors have found out problems of an increased number of system components and an increased 
10 cost to be caused by the provision of the packet transport buffers 5 and 6 independently from the system memory. Even 
rf the packet transport buffers are implemented in the demultiplexer 3, the increased circuit scale and an increased cost 
thereof are inevitable. 

The MPEG specifications standardize not only a video and audio encoding method but also a coded data multiplex- 
ing method, as the MPEG/Systems. 
is Fig. 24 shows the structure of a transport packet (hereinafter called a TS packet) adopted by the transport system 
which represents one multiplexing method of the MPEG/Systems. 

Each TS packet is a fixed length packet of 188 bytes including a 4-byte header and a 184-byte payload. The 4-byte 
header is constituted by a sync byte, an error flag, a unit start flag, a scramble control flag, a priority flag, a set of PID 
data, an adaptation field control flag, and a cycfic counter. The contents of PID data identify the payload of the TS 
20 packet. 

The payload is constituted by an adaptation field (hereinafter abbreviated as AF) designated by the adaptation field 
control flag and a payload having video and audio encoded data and multiplexing information data. AF is constituted by 
AF length data, a discontinuity flag, a random access flag, a priority flag, a PCR flag indicating a presence/absence of 
AF optional data, an OPCR flag, a splice point flag, a private data flag, and optional data designated by these flags. Of 

25 the optional data. PCR data is used for clock synchronization between the transmission and reception sides, and the 
reception side generates a reference clock of 27 MHz by using a phase locked loop. 

Fig. 25 illustrates selection of a particular channel of encoded video and audio data from a bit stream (TS packets) 
with a plurality of pro-ams (hereinafter called channels) multiplexed. A program association table (hereinafter abbrevi- 
ated as PAT) is always transmitted by a TS packet having PID = "0". PAT contains multiplexing information of a plurality 

30 of channels and supplies information on whether each channel program map table (hereinafter abbreviated as PMT) is 
transmitted by a TS packet having what PID value. 

Fig. 25 shows an example of multiplexing of three channels. In order to select a j-th channel and obtain its PMT, the 
TS packet with PID = Mj is captured. This PMT has information that the video data is transmitted by the TS packet with 
PID = Aj and the audio data is transmitted by the TS packet with PID = Vj . Therefore, encoded video data can be 

35 received by capturing the TS packet with PID = Vj and encoded audiodata can be received by capturing the TS packet 
with PID = Aj . 

The MPEG/Systems described above, however, define only syntax of TS packets and the like and does not deter- 
mine how a reception apparatus is actually configured. In addition, it does not provide particular definition of multiplex- 
ing of value added services such as program gudance, which definition is relied upon arbitrary decision on the side of 
40 broadcasting companies or program vendors. 

In conventional technique disclosed in JP-A-4-229464 (corresponding to EP-0460751 A2). each packet has time 
information which is used on the decode side as a reference of various timings including a decode timing. 

SUMMARY OF THE INVENTION 

45 

It is an object of the present invention to provide a decoder for compressed and multiplexed video and audio data, 
wherein packet landing buffers are allocated in a RAM used by a CPU for the system control to thereby reduce the 
number of components and lower the cost of components. 

According to one aspect of the present invention, there is provided a decoder for compressed and multiplexed 

so video and audio data for receiving a group of packets having a plurality of multiplexed packet sets each containing video 
data and associated audio data compressed by compression codes and packetized and outputting a set of video and 
audio signals, comprising: a video decoder for decoding the compressed video data; an audio decoder for decoding the 
compressed audio data; a first memory for sequentially storing the group of packets; a processor for executing a proc- 
ess in accordance with a stored program, the process including sequentially reading a packet from the first memory. 

55 filtering packets containing a set of particular video and audio data and a control packet containing attribute information 
of the group of packets, and supplying the particular video and audio data to the video and audio decoders; a second 
memory having a work area tor at least the stored program; a third memory for storing the attribute information con- 
tained in the control packet; and an interface unit for transferring an external control signal to the processor, the external 
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control signal being used for filtering a set of video and audio data, wherein the first to third memories are provided in 
the same memory element. 

A storage device of RAM used by a processor (CPU) as a main memory stores operating system software and is 
required to have a capacity of several mega bits. It is therefore easy to allocate the memory of which capacity is required 

5 512 bytes for a packet landing buffer lor each data element in the RAM. Therefore, the number of components is not 
i ncr eased 

It is another object of the present invention to provide a receiver for compressed video and audio data capable of 
receiving a bit stream with a plurality of multiplexed channels, decoding the video and audio data, and also receiving 
value added service data flexibly. 

10 According to another aspect of the invention achieving the above object, there is provided an apparatus comprising: 
data selecting means for selecting an encoded stream of one channel (a group of packets), multiplexing information 
data, and additional information data, from a multiplexed stream (packets); bus access means for supplying the 
selected encoded stream and the like to a bus; a microprocessor connected to the bus; a random access memory; a 
program memory; means for processing the additional information data; means for decoding the video data; and means 

75 for decoding the audio data. 

The apparatus may further comprises: means for generating a clock signal in accordance with clock information in 
the encoded stream; packet sync supply means for supplying a packet sync signal of the encoded stream to the micro- 
processor; means for adding an error flag indicative of failure in correcting transmission errors to the encoded stream, 
and data storage media interface means. 

so The encoded stream of one channel and other data selected by the data selecting means are stored via the bus 
access means and the bus into the random access memory, data read from the random access memory is analyzed 
and discriminated, and via the bus the video data is supplied to the video data decoding means, the audio data is sup- 
plied to the audio data decoding means, the additional information data or processed additional information data is sup- 
plied to the additional information data processing means. 

6 The video data decoding means expands and decodes the encoded video data and the audio data decoding 
means expands and decodes the encoded audio data to reproduce video and audio signals. The additional information 
data processing means allows, for example, a program guide, to be displayed on video data in an overlay manner. 

The clock signal generating means supplies a clock signal to the video data decocfing means, audio data decoding 
means, and microprocessor, to thereby facilitate transfer of data such as encoded data The packet sync supply means 
30 facilitates recognition of packet sync by the microprocessor. 

The error flag adding means allows the video data decoding means or the like to recognize a presence of any error 
without using a specific signal line. The data storage media interface means supplies the received multiplexed stream 
of one channel to data storage media so that video and audio data can be recorded and reproduced at a low bit rate. 

35 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a first embodiment of the invention. 

Fig. 2 is a block diagram showing an example of a conventional apparatus. 

Figs. 3A and 3B are diagrams showing the structure of a transport stream packet. 
40 Fig. 4 is a diagram illustrating the structure of a packet landing buffer. 

Fig. 5 is a diagram illustrating signal transfer among an interface unit, a microprocessor, and a RAM. 

Fig. 6 is a conceptual diagram illustrating read/write timings of the packet landing buffer. 

Fig. 7 is a flow chart illustrating tie algorithm of a packet demultiplexing process. 

Fig. 8 is a diagram illustrating synchronous outputs of video and audio signals. 
45 Fig. 9 is a flow chart illustrating the algorithm of a clock recovery process. 

Fig. 10 is a diagram illustrating frequency tracking through comparison between difference values. 

Fig. 1 1 is a block diagram of a second embodiment of the invention. 

Figs. 1 2 A and 12B are diagrams used for illustrating discrimination between packets of programs. 
Fig. 13 is a diagram illustrating the structure of a packet landing buffer. 
so Fig. 14 is a diagram illustrating signal transfer among an interface unit, a microprocessor, and a RAM. 

Fig. 15 is a flow chart illustrating the algorithm of an element demultiplexing process. 
Fig. 16 is a block diagram of a third embodiment of the invention. 

Fig. 1 7 is a block diagram a reception apparatus for compressed video and audio data according to a fourth embod- 
iment of the invention. 

55 Fig. 1 8 is a block diagram showing a first example of the structure of a channel demultiplexer 

Fig. 19 is a first drawing illustrating the operation of the reception apparatus for compressed video and audio data. 
Fig. 20 is a second drawing illustrating the operation of the reception apparatus for compressed video and audio 
data. 

Fig. 21 is a diagram showing taste of a microcomputer. 
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Fig 22 is a block diagram showing a second example of the structure of a channel demultiplexer 
Fig. 23 is a block diagram showing a third example of the structure of a channel demultiplexer. 
Fig. 24 is a diagram illustrating an encoded stream. 
Fig. 25 is a diagram illustrating a principle of selecting a channel. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of the invention will be described with referenceto the *<*^Z^™* g * , se|ects data of 
Pin 1 a block diaoram showing the structure of the first embodiment of the invention. A tuner 1 selects aara or 
one cSnnd ££25£ fcSnmurucations medium such as a CATV and a com^un^c^^lite. ^ supplies 
*» channel data to a demodulator 2. The demodulator 2 demodulates the channel data which was channel 

rS^nZ OPS? or fhe iSToerforms an error correction process by using redundancy codes, and supplies 

to a ^^Sna^ fa microprocessor 1 2. the interface unit 1 4 transfers ail TS packet data to a packet landing buffer 
7° in^nTen^TRAM 7. T^e interna, structure of the packet landing buffer 71 is shown in ^The pa<*et 
^ bu^eTilTs a^rst-in-first-out (FIFO). Only one packet is written in each line in the land.ng order and read in the 
V^eciTin Fig 4 represei a packet containing video data of a program #1 . The buffer ,s assigned wrfh 
^acTesses which are updated by one each time a packet is written, and after N packets are received, the address 
returns to 0. The line number N is set so as to satisfy: 

188 bytes x N > 512 bytes x (maximum element number per program + 1) • (maximum program number per TS) 

c . Iina . the , andina buffer 71 is added with an information byte representative of a packet landing time to 

S£ Z r^er^e s^ern^L A write method to the packet lancing buffer 71 will be de-*^ reference 
£ RnV FkTs is a block diagram showing the details of the interface unit 14. microprocessor 12. clock generator 4. 
J?« am ?n F^l ^rterface unit 1 4 includes a TS header detector 1 40 and a transfer buffer 141 By using 

k ~T ^Z l h« naH^rn and suoolies a TS packet header byte landing timing to the microprocessor 12 in the form of 
SirtrZ^ 

«mprTo areoister 124 The timer 123 is an up-counter which is counted up in response to the system do* frequency. 
T^a^^rn^suVeo kj^ie timer 123 is therefore transferred to the register 124. TTie interrupt s.gnaJ counte up 
^ on\1n?S vaTuTof fwrL address counter 122. Therefore, the row address is ^ated syrKh^us y w^toe 
oaipt h^er and even if an error that the packet length is not 1 88 bytes occurs, the next packet ^mediately after the 
e^se^^^^^ The trar^fer buffer 141 « a buffer forcing a 

TS padS^mo a data bus. and transfers the data at high speed to RAM 7 through direct |^ 

date M conversion and time axis conversion from transport path clock tsClock .nto data bus ctock busClock. 
Thewrte^mtratoR^ handshake with a DMA controller 121. Specifically, after the date trans- 

The wrrte timing to ris ™™°J~ y transfer reouest signal D REQ is outputted and when a transfer 

fh^Se rS of the microprocessor 12. The write row address used is the address counted up by the above- 
SeJmSm. Se^pa^data is transferred, the ^T^^JT^ ^ ^ 
sentative of the landing time in the register 1 24 to the packed date m the packet 'a^ng^er 

The micrcorocessor 12 derives only elements of the user selected program from the TS packet date written in me 
^tenTn^e^. a^ filters them to corresponding decoders. As shown in Fig. 6. the timing of reading a TS 
otSe is se "n themanner as the read address follows the write address. In order not to overflow the TS pad** Handing 
. i!f,t™t dhannel the write address is updated every time the packet lands, independently from the read 
aSet SeXe t^ andlrrte addresses and controls so thattte read address 

Xa^wSte addr^sT In this manner, the microprocessor 12 reads the .packet ^J^j^^^ 
Te ng(o7demuHiplexing) process in accordance with the algorithm illustrated ,n F,g. 7. F,g. 7 '"^trates a _pack « faring 

^PMT)™eX^ program #k or contains PS. (S2). « the P.D does not corre- 

s^Xthlp^^ 

^checked whether the PID contains dock reference information PCR. i.e.. PCR_PID (S3). If PCR is contained, the 
flow ad^ftTa c.o£ recovery process to be described layer (S4). whereas if not the flow advances to an ele- 
r^^^riminatiorprocess {&). Referring to PMT. CPU checks whether P.D i^^^_aud^or PSIto 
advance to a video packeTtransfer process routine (S6). an audio packet ,ra f ^^/^^ t^St 
^ rrtlItino ic jr rp-npctiveh/ In the video packet transfer process routine (S6). the payload in the TS packet is 

SaT,^^ 
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microprocessor 12 or DMA controller 121. As a result, an average transfer speed coincides with the decode speed. 
Alternatively, the microprocessor 12 may supply a constant rate from an internal timer, by using the bit rate information 
added to each element. 

The contents of transfer data depend upon a video decoder 8. Specifically, if the decoder acknowledges an input 

£ of the PES packet, the whole PES packet including the PES packet header is transferred, or if the decoder acknowl- 
edges an input of element data, the payload of the PES packet excepting the PES header is transferred. In this case, 
analyzing the PES header is performed by the microprocessor 12 which manages the PTS information indicating the 
decode timing and supplies the video decode timing designated by PTS to the video decoder 8. Also in the audio packet 
transfer process routine (S7), the transfer process of the microprocessor 12 changes with the data type received by the 

io audio decoder 10. similar to the video data type. Fig. 8 is a diagram showing the data output timings in which both the 
video and audio decoders 8 and 19 receive element data. For the description simplicity, rt is assumed that picture data 
and audio frame data are requested at the same PTS. i.e., at the same timing t = PTS (v) = PTS (a) . The video decode 
buffer 9 has a buffer stipulated by the MPEG method as video buffering verifier (vbv), and data read from this vbv buffer 
is decoded. The amount of read data changes with the type of picture (I. P. B), i.e., with the compression factor. I rep- 

75 resents Intra. P represents Predicted, and B represents Bidirectional. However, if the microprocessor 12 supplies a 
decode timing so as to display a picture at the stipulated PTS timing, the vbv buffer has no overflow/underflow (empty). 
In th example shown in Fig. 8, a picture inputted to the video decoder 8 is delayed by the vbv buffer by a delay time of 
Tvbv. Decoding the picture starts at a timing t = PTS (v) , whereas decoding an audio frame starts at a timing 
t = PTS (a) . However, the video decoder 8 is unable to display the picture at the same time when the picture is 

20 decoded, because the decoded picture is always outputted from a display buffer. Therefore, there is a delay time Tdisp 
inherent to the decoder, from the decode start time to the display time. There is another delay time Text inherent to the 
system to be generated by digital/analog conversion of the decoded picture and display conversion matching a display 
device, and in an image synthesizing device. Therefore, there is generally a total delay time Tvid in the video system. 
Similarly, in the audio system, there is a total delay time Taud. In order to synchronize video and audio, the microproc- 

25 essor 1 2 is required to adjust a difference Tadj between Tvid and Taud. In this invention, a delay buffer 74 for compen- 
sating for the different Tadj is provided in RAM 7 to realize synchronized outputs. Since the delay times inherent to the 
decoders and system are known when the system is configured, the difference Tadj is calculated and the timing when 
the data is supplied to the video or audio decoder is delayed by Tadj. Specifically, data is once transferred from the 
packet landing buffer 71 to the delay buffer 74 and then transferred to the decoder, or the capacity of the packet landing 

30 buffer 71 is increased by an amount corresponding to Tadj and data is again read from the buffer upon lapse of the delay 
time. In both the cases, the delay process for synchronization can be performed in the main memory by software, with- 
out using another memory. 

In the PSI packet process routine (S8), section data is analyzed, and if there is PSI data, data in a corresponding 
table is updated. After one TS packet is processed in accordance with its PID. the read row address of the packet land- 

35 ing buffer 71 is advanced by one line to process the next TS packet (S9). 

The clock recovery process (S4) will be described with reference to Figs. 9 and 1 0. The clock recovery process (S4) 
is performed if PCR is contained in the read packet. The microprocessor 12 reads a PCR value and calculates a differ- 
ence from the arrival time data added to the packet. This calculated difference is a current difference DIFcur (S1 1). A 
difference between the previous DIFpre and the current difference DIFcur is ERR (S12). Fig. 10 illustrates a count (solid 

40 line) of the timer 1 23 in the microprocessor 1 2 and a count (broken line) PCR at the transmission side. If the frequencies 
of counting up the counters are the same, the slopes of the count lines are the same and the difference values DIFpre 
and DIFcur are the same regardless of the packet landing time. Therefore, ERR can be used as an index of a frequency 
shift. If ERR is larger than a threshold value (S13). a reset operation including an initial value setting is performed and 
the frequency is not adjusted. If ERR is not larger than a threshold value, it is checked whether the frequency shift ERR 

45 is positive or negative (S1 4). If positive, the clock frequency is accelerated to cancel out the increase of the difference 
(S15). If negative, the clock frequency is decelerated (S16). If ERR is zero, the frequency is not changed but DIFpre is 
updated (S17) and the flow returns to the main process (S18). The microprocessor 12 supplies a frequency accelera- 
tion/deceleration control signal to the clock generator 4. Generated clocks count up the timer 123. In this manner, a 
f edback loop is formed. 

so As described above, in this embodiment, the packet landing buffer 71 is provided in RAM used by the microproc- 
essor for the system control. Therefore, data can be supplied to the decoders without increasing the number of compo- 
nents and the cost thereof. 

The secondary advantage is that synchronization control can be performed by software because RAM has the 
delay buffer 74 as shown in Fig. 1 for ttie compensation for asynchronization between video and audio to be caused by 
55 delays inherent to the decoders and system. Since the write address of the packet landing buffer 71 is updated at the 
timing of the packet header, a data write mechanism is possible which maintains the operation even after a data error 
occurs. Since the packet landing or arrival time is written in the packet landing buffer 71 . a reference clock can be recov- 
ered by software. 
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Next the second embodiment of the invention will be described. Fig. 11 is a block diagram showing the second 
embodiment Blocks common to the first embodiment are represented by identical reference numerals, ^^descnp- 
£S old. in the second embodiment, an output of the demodulator 2 is supplied to a program »*et htter 
15 The P^ram packet filter 15 derives from transacted TS packets a PS. packet and a TS packet »Mq " de- 
ment of Rer selected program (program number ft), and supplies the filtered packets to ^ ""^J"^ 
^2A and 1 2B illustrate a filtering process to be executed by the program packet filter 15. F,g. \2 A ^hov« inputted TS 
pa^ari Fig. 1 2B shows oXuts after me fBtering process^ 

? aTe only the PS. packet and TS packets relevant to the program #k. The contents of the packet J^"* 
Ihdwr " Rg 1 3. Similar to the f ^embodiment, the packet landing buffer 71 is of a FIFO type cychng by N hnes. How- 
ever. N is set so as to satisfy: 

188 bytes x N > 512 bytes x (element number per program + 1) 



The canacrtv of the packet landing buffer 71 is therefore smaller than the first embodiment which receives TS packets 
^^unnece^packets. In the second embodiment, the recovery process is performed by hardware by connect- 
S^elkT^^Tprogram packet filter 15 so that the information byte representative of ^the packet arm*. 
K?rtM> stored in the packet .ending buffer 71. The details of ^^^J^^VS^^S 
14 The oroaram packet filter 15 has a TS header detector 151 for detecbng the header of a TS packet a PID filter 152. 
1 p2 <SST» and a comparator 154 . The arrival timing signal of a TS packet outputted from the TS header detec- 
f ?« ufih^rrte addTess counter 122 in the microprocessor 12 and is used as a trigger pulse for samphng 

ZZ^JL pC^^^^ count is sailed to one input tern™, of the compa * u»ng 

TS^ZSSmMMCK is sent back from the DMA controller 121 . the data is wrrtten .n RAM 7 without 
w£Z ^ SSL *«1»!£^m*m*m clock recovery process. Therefore, as il.ustratedm F,g. 15. the 

nU ^^^^^s^^n control can be performed by software because RAM has the 
driJuTSS shownVF*. 1 for memorisation for asynchronization between video and aud.oto be caused by 
£££££ •» decoded and system. Since the write address of *^' a ^' n ^^ U ^ oaS err" 
ing of the packet header, a data write mechanism is possible wh.ch ma.nta.ns the operation even after a data enor 

° ea Za the third embodiment of the invention will be described. Elements transmitted via a «*™™ S ^^.™1 
irKludelppTcation programs and data which the microprocessor can process. An apparatus of th-s e^.merrt^ ows 
T£Z elements transmitted in the packet format similar to video and aud.o data descnbed w.th the f .rst and 

SeC °Z "JSTSS diagram of the third embodiment. This embodiment is based upon the second embodiment jtnd 
btocS 222 embodiment are represented by using klentica. reference numerals a^ the d^-pton 
^^^^ttld The oroaram packet fitter 15 filters multiplexed TS packets contammg a user selected program and 
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cycle and a data bus access privilege, for execution of the relocated application program. The application program 
therefore runs in each assigned time slot. Assuming that the application program displays received graphics and/or 
audio data, the data is supplied to an external monitor and/or speaker via a display interface unit 16 connected to the 
data bus. The user interface unit 13 is constituted by a keyboard, a mouse, and other devices like a general computer. 
The user interface unit 13 functions as a means for feeding back an instruction to the microprocessor 12 from a user in 
response to the outputs from the external monitor and/or speaker. 

As described above, also in receiving a program constituted by elements of an application program and data, the 
cost of the apparatus can be reduced by providing the packet landing buffer 71 in RAM 7, as corrpared to the MPEG 
system specifications which stipulate provision of transport buffers of 512 bytes regardless of the contents of elements. 

As described in detail, the packet landing buffer is provided in RAM used by the microprocessor for the system con- 
trol. Therefore, data can be supplied to the decoders without increasing the number of components and the cost 
thereof. 

Fig. 17 is a block diagram showing the structure of a reception apparatus for compressed video and audio data. 

In Fig. 1 7. reference numeral 200 represents a demodulator, reference numeral 201 represents an error correction 
demodulator, reference numeral 202 represents a channel demultiplexer, reference numeral 203 represents a random 
access memory (hereinafter called RAM), reference numeral 204 represents a microcomputer, reference numeral 205 
repr sents a pro-am memory, reference numeral 206 represents an on-screen display processor (hereinafter called 
an OSD processor), reference numeral 207 represents a video decoder, and reference numeral 208 represents an 
audio decoder. In Fig. 1 7. a tuner and other blocks of the reception apparatus for compressed video and audio data are 
not shown because they are the same as Figs. 1 and 1 1 . 

Fig. 18 is a block diagram showing an example of the structure of the channel demultiplexer 202. In Fig. 18. refer- 
enc numeral 210 represents a PSI-PID filter, reference numeral 21 1 represents an SI-PID filter, reference numeral 212 
represents a video/audio PID filter, reference numeral 213 represents a PCR filter, reference numeral 214 represents a 
sync signal delay circuit, reference numeral 215 represents an error flag delay circuit, reference numeral 216 represents 
a mixer, reference numeral 217 represents an error flag adder, reference numeral 218 represents a buffer for direct 
memory access (hereinafter called a DMA buffer), reference numeral 219 represents a PID data interface unit, and ref- 
erence numeral 220 represents a clock generator. 

Figs. 19 and 20 are diagrams used for explaining the operation of the embodiment shown in Figs. 17 and 18. Fig. 
21 is a diagram showing tasks executed by the microprocessor. 

The structure of the reception apparatus shown in Fig. 1 7 is based upon the apparatus shown in Fig. 1 1 . The rela- 
tionship therebetween will be briefly described. The circuit constituted by the demodulator 200 and error correction 
demodulator 201 shown in Fig. 1 7 corresponds to the demodulator 2 shown in Fig. 1 1 . The channel demultiplexer 202 
shown in Fig. 17 corresponds to the circuit constituted by the program packet filter 15 and interface unit 14 shown in 
Fig. 1 1 . The circuit constituted by RAM 203 and program memory 205 shown in Fig. 17 corresponds to RAM 7 shown 
in Fig. 1 1 . The video decoder 207 and audio decoder 208 shown in Fig. 1 7 correspond to the video decoder 8 and audio 
decoder 10 shown in Fig. 1 1 , respectively. The circuit shown in Fig. 1 8 corresponds to the circuit portion constituted by 
the program packet filter 1 5, interface unit 1 4, and clock generator 4 shown in Rg. 1 1 . 

Referring to Fig. 17. an encoded stream (group of packets) a inputted to the error correction demodulator 201 is a 
set of multiplexed data: deluding TS packets corresponding encoded data of respective channels CH1, CH2, and CH3 
shown in Figs. 19 and 20; a TS packet of PSI (program specific information); and an IS packet of SI (value added serv- 
ice information). Each TS packet is added with parity data for transmission error correction and detection. The error cor- 
rection decoder 201 corrects error by using the parity data, and sends an error-corrected encoded stream (b in Fig. 17). 
a sync signal c ((b) in Figs. 19 and 20) corresponding to the header of the TS packet, and an error flag d ((d) in Fig. 20) 
if transmission errors remain without being corrected by the parity data, to the channel demultiplexer 202. 

In the channel demultiplexer 202 shown in Fig. 18. the error-corrected encoded data b is supplied to the PSI-PID 
filter 210, SI-PID filter 211 , video/audio PID filter 212, and PCR filter 213. The PSI-PID filter 210 fitters or selects a TS 
packet (hereinafter called a PSI packet) of multiplexed information such as PAT and PMT The Si-PID filter 21 1 filters a 
TS packet (hereinafter called SI packet) of value added service information such as a program guide and conditional 
access information. The video/audio PID filter 212 filters a TS packet (hereinafter called either a video packet or an 
audio packet) conesponding to video or audio encoded data of a particular channel. The PCR filer 213 captures a TS 
packet having PCR data and picks up the PCR data. The PSI. SI. video, and audio packets are re-multplexed by the 
mixer 216 and sent to the error flag adder 21 7 as a post-channel-selection encoded stream. The post-channel-selection 
encoded stream is shown at (c) in Figs. 19 and 20. The encoded stream in the example shown in Figs. 19 and 20 is 
assumed that the channel CH2 is selected. As shown, the encoded stream is constituted only by the PSI packet. Si 
packet, and TS packets of CH2 (not distinguished between video and audio in Figs. 19 and 20). 

The error flag alder 2 1 7 is inputted with the post-channel-selection encoded stream and the error flag d underwent 
proper timing adjustment by the error flag delay circuit 2 1 5, an error mark signal being added to the encoded stream as 
shown at (c) in Fig. 20. This mark signal is preferably a signal indicating a unique pattern in the encoded stream, such 
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as a saqu^enOPCOd. h fte MPEG nteftod. Th^sb ft. , ^ sbean, is DMAlransfeiFed via fte DMA buble- 
,1. and fte data bus ft , an TO „a 9 coda ft** C a pbaaKv o. b*ee. 

213 with the P.D information of the ; S ^ n ^„_ 204 reads the encoded stream from RAM 

the case of video data. ft. viewdata is supplied to fte video decode, 207«latha bus .dnd.lt State* «• 
,s audio data is supplied lo the audio decoder 208 to decode a selected channel 

,„ ft. case o. PS, data in be captttsd Is sup- 

video decoder 207. In th.s manner, the program w£ ^j£emi C oprocessor 204. Atthough the program 

202 to fte mtooprocesso. 204. By using intormabon capwad bi Jh. PCF If to 21 ^ fte „ J, MPEG 

:^c^C^— ^ ^ ~ ^ M7 "* 

audio decoder 208. ^ 11(E ,oHK».ih.»«,vncdelav circuit 214soastosyrwhronizeitwrththeTSpacf<et 

aeo-r ftt^r.^r^rr£:^^^-««^^ ~ 

programs or the like. wi ^„ rnrp ™ r 204 video decoder 207, and audio decoder 208. 

:H^o^rr^«^r^^^ftrr^ 
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A record signal to the data storage media is formed by the duplicated PSI-PID filter 223, video/audio filter 224, 
mix r 225. and error flag adder 226. 

In this embodiment, therefore, a channel for recording data in data storage media can be set independently from 
the channel for decoding data by the video and audio decoders 207 and 208. 

As described above, according to the embodiment, the structure of a receiver for receiving a bit stream with a plu- 
rality of multiplexed channels and recovering video and voice data can be simplrfied, and furthermore, value added 
services can be flexibly received. 

Claims 

1 . A decoder for compressed and multiplexed video and audio data for receiving a group of packets having a plurality 
of multiplexed packet sets each containing video data and associated audio data compressed by compression 
codes and packetized and outputting a set of video and audio signals, comprising: 

video decoder means (8) for decoding the compressed video data; 
audio decoder means (1 0) for decoding the compressed audio data; 

first memory means (71) for sequentially storing the packetized and multiplexed group of packets; 
processor means (12) for executing a process in accordance with a stored program, the process including 
sequentially reading a packet from the first memory means, filtering packets containing a set of particular video 
and audio data and a control packet containing attribute information of the group of packets, and supplying the 
particular video and audio data to the video and audio decoder means; 
second memory means (72) having a work area for at least the stored program; 
third memory means (73) for storing the attribute information contained in the control packet; and 
interface means (1 3) for transferring an external control signal to the processor means, the external control sig- 
nal being used for filtering a set of video and audio data, 

wherein the first to third memory means are provided in the same memory element. 

2. A decoder according to claim 1 , further comprising: 

means (140) for detecting the header timing of each packet of the inputted group of packets, 

wherein updating an address used for storing the packet group in the first memory means is performed syn- 
chronously with an input timing of the packet header. 

3. A decoder according to claim 1 , further comprising: 

means (4) for generating a second clock signal having generally the same frequency as a first clock signal used 

as a time reference for compression coding; 

a counter (123) for counting the second clock signal: 

sampling means (124) for sampling the count of the counter synchronously with the header timing of each 
pocket of the inputted group of packets, the first memory means having an area for storing the count sampled 
by the sampling means at an address of the packet stored in the first memory means; and 
means (12) for controlling the frequency of the second clock signal generating means, by using a difference 
change between the stored count and a time stamp if the packet contains the time stamp of the first clock sig- 
nal. 

4. A decoder according to claim 2, further comprising: 

means (4) for generating a second clock signal having generally the same frequency as a first clock signal used 

as a time reference for compression coding; 

a counter (123) for counting the second clock signal: 

sampling means (124) for sampling the count of the counter synchronously with the header timing of each 
pocket of the inputted group of packets, the first memory means having an area for storing the count sampled 
by the sampling means at an address of the packet stored in the first memory means; and 
means (12) for controlling the frequency of the second clock signal generating means, by using a difference 
change between the stored count and a time stamp if the packet contains the time stamp of the first clock sig- 
nal. 
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5 A decoder for compressed and multiplexed video and audio data for receiving a group of packets having a plurality 
of mXexi^ettets each containing vtfeo data and associated audio data compressed by compress.cn 
codes and packetized and outputting a set of video and audio signals, compnsing: 

video decoder means (8) for decoding the compressed video data; 

audio decoder means (10) for decoding the compressed audio data; 

Sir metns (15) for filtering packets containing a set of particular video and audio data and a control packet 
containing attribute information of the group of packets; 

™™ » e inciuding 

icKetTlTe .^memory means, supplying video and audio data to the vtf ec > and 
aX Sermeans. Sd supplying the attribute information of the set of particular video and aud,o data, 
second memory means (72) having a work area for at least the storedpxogram. 
^.tLtwv mM n S f 73> for storing the attribute information contained in the control packet, and 
ESSES ^inSan externa, centre* signa. to the processor means, the externa, contro. sig- 
nal being used for filtering a set of video and audio data, 

wherein the first to third memory means are provided in the same memory element. 
20 6. A decoder according to claim 1 . further comprising: 

«™,rih m«mrv means (74) provided in the same memory element as the first to third memory means, the 
m^ Zns for compensating for a shift between a timing when the video signa. ,s out- 

P^TndTS when the audio signa. associated with the video signa. is oulputted. the shrft bang caused 
2S by a process delay by one of the video and audio decoder means. 

7. A decoder according to claim 2. further comprising. 

. _ mamnrv mMns (74 \ urovided in the same memory element as the first to third memory means, the 
S n^rT means blSg'Sed for compensating for a shrft between a timing when the vfcfeo signa. is out^ 
SSTS^r signa. associated with the vtfeo signa. is oulputted. the shift bang caused 
by a process delay by one of the video and audio decoder means. 

8. A decoder according to claim 3. further comprising: 

fourth memory means (74) provided in the same memory element as the first to third memory means, the 
S m«Cv means being used for compensating for a shift between a timing when the video signal ,s out- 
X^a LTng when the audio signa. associated with the video signa. is oulputted. the shift bang caused 
by a process delay by one of the video and audio decoder means. 

9. A decoder according to claim 4. further comprising: 

fourth memory means (74) provided in the same memory element as the first to third memory means, the 
fou* SZSZl means being used for compensating for a shift between a timing when the video signal ,s out- 
P^^rS when the audio signa. associated with the vtfeo signa. is oulputted. the shrft bang caused 
by a process delay by one of the video and audio decoder means. 

10. A decoder according to claim 5. further comprising: 
fourth memory means (74) provided in the same memory element as the first to third memory means, the 
fou£ Z% lans bemused for compensating for a shift between *^^^SS^^ 
putted and a timing when the audio signal associated with the video signal is oulputted. the shrft bang caused 

by a process delay by one of the video and audio decoder means. 

« n AH^codertocornrxessedandrriurfiplexedvfoeoandaudiod 

" * n^exlV^ v«eo data and associated audio data compressed by compress** 

codes and packetized and outputting a set of video and audio signals, compnsing: 

a video decoder (8) for decoding the compressed video data; 
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an audio decoder (10) for decoding the compressed audio data; 
a first memory (71) for sequentially storing the group of packets; 

a processor (12) for executing a process in accordance with a stored program, the process including sequen- 
tially reading a packet from the first memory, filtering packets containing a set of particular video and audio data 
and a control packet containing attribute information of the group of packets, and supplying the particular video 
and audio data to the video and audio decoders; 

a second memory (72) having a work area for at least the stored program; 

a third memory (73) for storing the attribute information contained in the control packet; and 

an interface unit (13) for transferring an externaJ control signal to the processor, the external control signal 

being used for filtering a set of video and audio data, 

wherein the first to third memories are provided in the same memory element. 

12. A decoder according to claim 11. further comprising: 

a detector (140) for detecting the header timing of each packet of the inputted group of packets, 

wherein updating an address used for storing the group of packets in the first memory is performed synchro- 
nously with an input timing of the packet header. 

1 3. A decoder according to claim 1 1 , further comprising: 

a clock generator (4) for generating a second dock signal having generally the same frequency as a first clock 
signal used as a time reference for compression coding; 
a counter (123) for counting the second clock signal: 

a sampling unit (124) for sampling the count of the counter synchronously with the header timing of each 
pocket of the inputted group of packets, the first memory having an area for storing the count sampled by the 
sampling unit at an address of the packed stored in the first memory; and 

a unit (1 2) for controlling the frequency of the dock generator, by using a difference change beiween the stored 
count and a time stamp if the packet contains the time stamp of the first dock signal. 

14. A decoder according to claim 12. further comprising: 

a dock generator (4) for generating a second dock signal having generally the same frequency as a first clock 
signal used as a time reference for compression coding; 
a counter (123) for counting the second clock signal: 

a sampling unit (124) for sampling the count of the counter synchronously with the header timing of each 
pocket of the inputted group of packets, the first memory having an area for storing the count sampled by the 
sampling unit at an address of the packed stored in the first memory; and 

a unit (1 2) for controlling the frequency of the dock generator, by using a difference change between the stored 
count and a time stamp if the packet contains the time stamp of the first clock signal. 

1 5. A decoder for compressed and multiplexed video and audio data for receiving a group of packets having a plurality 
of multiplexed packet sets each containing video data and associated audio data compressed by compression 
codes and packetized and outputting a set of video and audio signals, comprising: 

a video decoder (8) for decoding the compressed video data; 
an audio decoder (10) for decoding the compressed audio data; 

a filter (1 5) for filtering packets containing a set of particular video and audio data and a control packet contain- 
ing attribute information of the group of packets; 
a first memory (71) for sequentially storing the filtered packets; 

a processor (12) for executing a process in accordance with a stored program, the process induding sequen- 
tially reading a packet from the first memory, supplying video and audio data to the video and audio decoders, 
and supplying the attribute information of the set of particular video and audio data: 
a second memory (72) having a work area for at least the stored program; 
a third memory (73) for storing the attribute information contained in the control packet, and 
an interface unit (13) for transferring an external control signal to the processor, the external control signal 
being used for filtering a set of video and aucfio data, 
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wherein the first to third memories are provided in the same memory element. 



1 6. A decoder according to claim 1 1 . further comprising: 

a fourth memory (74) provided in the same memory element as the first to third memcxies^the fourth memory 
being us^impensating for a shift between a timing when the video signal is outputted and a t-mmg when 
Sblig^a. ass^iated with the video signal is outputted. the shift being caused by a process delay by one 
of the video and audio decoders. 



1 7. A decoder according to claim 1 2, further comprising: 

a fourth memory (74) provided in the same memory element as the first to third memcxie^me fourth memory 
LTng us^Toompensating for a sfrtt between a timing when the video signal is outputted and a timing when 
mTaud^Tassiiated with the video signal is outputted. the shrtt being caused by a process delay by one 
of the video and audio decoders. 

18. A decoder according to claim 13, further comprising. 

a fourth memory (74) provided in the same memory element as the f irst to third memories me fourth memory 
be?n?usS™~mpensating for a shift between a timing when the video agna. is outputted and a tmmg when 
5,e audSsigna. assodatedlvith the video signal is outputted. the shtt being caused by a process delay by one 
of the video and audio decoders. 

19. A decoder according to claim 14. further comprising: 

a fourth memory (74) provided in the same memory element as the first to third memories the fourth memory 
beTng usX~mpen P sating for a shift between a timing when the video signal is outputted arx la mm .when 
the audio signal associated with the video signal is outputted. the shift being caused by a process delay by one 
of the video and audio decoders. 

20. A decoder according to claim 15. further comprising: 

a fourth memory (74) provided in the same memory element as the first to third memories^ the ifourth memory 
being used for compensating for a shift between a timing when the video signal is outputted and a tming when 
tie ST^ JodMd with the video signal is outputted. the shrtt being caused by a process delay by one 
of the video and audio decoders. 

21 A decoder tor compressed and multiplexed application programs and data associated with the application pro- 
^^TVMnaa group of packets having a plurality of multiplexed packet sets each containing an application 
progTam aS^Sated data expressed by compression codes and packetized and executing a des,red apphca- 
tion program, comprising: 

fitter means (1 5) for filtering packets containing a set of particular application program and associated data and 
a control packet containing attribute information of the group of packets; 
first memory means (71) for sequentially storing the filtered packets; 

rJce^oTme^s (12) for executing a process in accordance with a stored program, the process including 
sSSally Z*Q a packet from the first memory means, reading the set of particular app.icat,on program 
aS abated data from the read packets, and executing the set of particular application program and data; 
second memory means (72) having a work area for at least the particular application program, 
third memory means (73) for storing the attribute information contained in the control packet; and 
^cTmeans (13) tor iansfemngan externa, contro. signal to the processor means, the externa, control sig- 
nal being used for tittering a desired set of application program and associated data. 

wherein the first to third memory means are provided in the same memory element. 
22. A decoder according to daim 21 , further comprising: 

display interface means (16) connected at least to the processor means for connecting an external monitor 
including display means to the decoder. 
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wherein the processor means executes the application program, and supplies obtained graphics data to the 
external monitor to display the graphics data on the display means. 

23 A decoder according to claim 22, wherein the external monitor includes a loudspeaker, the processor means exe- 
cutes the application program, and supplies obtained audio data to the external monitor to reproduce the audio 
data from the loudspeaker. 

24 A decoder for compressed and multiplexed application programs and data associated with the application pro- 
grams for receiving a group of packets having a plurality of multiplexed packet sets each containing an application 
program and associated data compressed by compression codes and packetized and executing a desired applica- 
tion program, comprising: 

a fitter (15) for littering packets containing a set of particular application program and associated data and a 
control packet containing attribute information of the group of packets; 
a first memory (71) for sequentially storing the filtered packets; 

a processor (12) for executing a process in accordance with a stored program, the process including sequen- 
tially reading a packet from the first memory, reading the set of particular application program and associated 
data from the read packets, and executing the set of particular application program and data; 
a second memory (72) having a work area for at least the particular application program; 
a third memory (73) for storing the attribute information contained in the control packet; and 
an interface unit (13) for transferring an external control signal to the processor, the external control signal 
being used for filtering a desired set of application program and associated data, 

wherein the first to third memories are provided in the same memory element 

25. A decoder according to claim 24. further comprising: 

a display interface unit (16) connected at least to the processor for connecting an external monitor including a 
display to the decoder, 

wherein the processor executes the application program, and supplies obtained graphics data to the exter- 
nal monitor to display the graphics data on the display. 

26 A decoder according to claim 25. wherein the external monitor includes a loudspeaker, the processor executes the 
application program, and supplies obtained audio data to the external monitor to reproduce the audio data from the 
loudspeaker. 

27. A receiver for encoded video and audio data, comprising: 

data selecting means (210 to 217) for selecting a set of packets and part or all of multiplexing information data 
and additional information data, from packets multiplexing a plurality of packet sets each having compression 
coded video data and audio data; 

bus access means (21 8) for supplying the selected set of packets, multiplexing information data, and additional 

information data to a bus; 

a microprocessor (204); 

a random access memory (203); 

a program memory (205); 

means (206) for processing the additional information data; 
means (207) for decoding the video data; and 
means (208) for decoding the audio data. 

wherein a set of packets, multiplexing information data, and additional information data respectively selected 
by the data selecting means are stored via the bus access means and the bus into the random access memory, 
data read from the random access memory is analyzed by the microprocessor, the video data, audio data, and 
additional information data are discriminated in accordance with the multiplexing information data, and via the bus 
the video data is supplied to the video data decoding means, the audio data is supplied to the audo data decoding 
means, the additional information data or processed additional information data is supplied to the additional infor- 
mation data processing means. 
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28. A receiver for encoded video and audio data according to claim 27. further comprising: 

filter means (213) for filtering clock information of a set of packets; and 
means (220) for generating a clock signal from the clock information. 

wherein the clock signal is supplied to the microprocessor, the video data decoding means, and the audio 
data decoding means. 

29. A receiver for encoded video and audio data according to claim 27. further comprising: 

packet sync supply means (214) tor supplying a packet sync signal of a set of packets to the microprocessor. 

30 A receiver for encoded video and audio data according to claim 29. wherein the packet sync signal 'si^edto 
the m^opr^e^as an interrupt signal, and in response to the interrupt signal data of one packet is stored in the 
is random access memory. 

31 . A receiver for encoded video and audio data according to claim 27. further comprising: 

data storage media interface means (222) for sending a set of packets and mutt plexing 
seScted by the data selecting means to data storage media and sending a set of reproduced packets from the 
data storage media to the bus access means. 

32. A receiver for encoded video and audio data according to claim 27. further comprising: 
a plurality of data selecting means, and data storage media interlace means (222). 

wherein the data storage media interface means sends a set of packets and multiplexing information data 
selected by one of te data selecting means to data storage media and sending a group of reproduced packets 
from the data storage media to the bus access means. 



so 



33. A receiver for encoded video and audio data, comprising: 

* data selector (210 to 217) for selecting a set of packets and part or all of multiplexing information data and 
l^T^onteZ from pacSs multiplexing a plurality of packet sets each havmg compression 

the selected set of packet, muttiplexing information data, and additional 

information data to a bus; 

a microprocessor (204); 

a random access memory (203); 

SonSX^data processing unit (206) for processing me additional information data; 
a unit (207) for decoding the video data; and 
a unit (208) for decoding the audio data, 

wherein a set of packets, multiplexing information data, and additional information data respectively ^ selected 
*w »h* TtTsllector are stored via the bus access unit and the bus into the random access memory, data ead from 
Er m SS analyzed by the microprocessor, the vkleo data, audio data, and additional mforma- 

suppne? to the vkleo data decoding unit, the audio data is supplied to the aud.o data decoding unrt th , a*Jrtional 
so SnSon d*a or processed additional information data is supplied to the addrtiona. information data processing 
unit. 

34. A receiver for encoded video and audio data according to claim 33. further comprising: 

55 a fitter (213) for filtering clock information of a set of packets; and 

a clock generator (220) for generating a clock signal from the clock .nformation. 

wherein the dock signal is supplied to the microprocessor, the video data decoding unit, and the audio data 
decoding unit 
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35. A receiver for encoded video and audio data according to claim 33, further comprising: 

a packet sync supply unit for supplying a packet sync signal of a set of packets to the microcomputer. 

5 36. A receiver for encoded video and audio data according to claim 35, wherein the packet sync signal is inputted to 
the microprocessor as an interrupt signal, and in response to the interrupt signal data of one packet is stored in the 
random access memory. 

37. A receiver for encoded video and audio data according to claim 33. further comprising: 

10 

a data storage media interface unit (222) for sending a set of packets and multiplexing information data 
selected by the data selector to data storage media and sending a set of reproduced packets from the data 
storage media to the bus access unit. 

15 38. A receiver for encoded video and audio data according to claim 33, further comprising: 

a plurality of data selectors, and a data storage media interface unit (222), 

wherein the data storage media interface unit sends a set of packets and multiplexing information data 
20 selected by one of the data selectors to data storage media and sending a set of reproduced packets from the data 
storage media to the bus access unit. 
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